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Description 

[LOOSE FILL PACKING MATERIAL AND 
APPARATUS FOR MANUFACTURING 

SAME] 

Background of Invention 
[0001] Field of the Invention 

[0002] This invention relates to an apparatus for converting cor- 
rugated cardboard boxes into loose fill packing material 
comprising elongated strips of cardboard which are sub- 
stantially free of dirt, dust and other contaminants, and, 
which are coated with a liquid material having microbici- 
dal, sanitizing, insect repellant, disinfectant and deodor- 
izing properties. 

[0003] Description of Related Art 

[0004] There is a wide variety of packing materials, including Sty- 
rofoam peanuts. However, items packed in peanuts tend 
to shift, settle or creep within a container in the course of 
shipment. Also, the peanuts tend to move relative to one 



another, thereby permitting the packed items to shift. 
[0005] This problem of shifting has been solved to some extent 
by the use of other packing materials in addition to or as 
a replacement for the Styrofoam peanuts. For example, 
"bubble-wrap" has also been used as an addition to or a 
substitute for Styrofoam peanuts. Unfortunately, bubble- 
wrap is also expensive and can be difficult to work with 
depending upon the size, shape and/or weight of an item 
to be shipped. 

[0006] An issue with foam packing materials is that they promote 
the formation of static electricity within the container. The 
static can create substantial problems with sensitive elec- 
trical components. Additionally, electrostatically charged 
material attracts contaminants and other impurities which 
make their use undesirable for certain hygienic applica- 
tions. Furthermore, the statically charged materials are 
difficult to handle, as the static charge causes the pieces 
of fill to repel each other. 

[0007] plastic packing materials create a disposal problem and 

can be dangerous to the environment. They use resources 
to create and do not readily biodegrade when placed in a 
landfill. Additionally, leaching can take place with certain 
plastics, thereby creating environmental hazards. Several 



states have considered laws to reduce or eliminate the 
dumping of plastics within sanitary landfills and this could 
pose a significant disposal problem. Also, plastic packing 
materials are non-absorbent if liquid leakage occurs dur- 
ing shipment. Another problem with Styrofoam is that 
they are impractical when shipping heavy objects, because 
the pieces of fill may break. 
[0008] Also, cardboard strips used to protect packaged goods 

have several problems associated with it. However, current 
methods are inefficient in the manufacture of the fill. In 
addition, a large amount of tabs and odd shaped pieces 
are formed with the fill, causing interference with the lat- 
ticing effect of the strips and breakdowns and increased 
maintenance of the apparatus. In addition, Furthermore, 
the dirt and dust raised by current methods make the fill 
material inappropriate for applications where cleanliness 

in the material is desired. 
Summary of Invention 

[0009] it j S therefore among the objectives of this invention to 
provide a fill which is environmentally safe, readily 
biodegradable, efficient to manufacture, diminishing in 
the formation of static electricity, exhibitive of good insu- 
lating properties, shock-absorbing, handling of heavy ob- 



jects and possessing superior encapsulating properties. 
Other objectives of this invention include the provision of 
an apparatus for manufacturing fill that can absorb liquid 
leakage. The fill may be dyed colors or sprayed with ben- 
eficial chemicals and not lose integrity. The fill may be 
easily used and picked up and placed without the prob- 
lems associated with static electricity. 
[0010] other objectives include the provision of an apparatus for 
manufacturing fill which is easy to operate and maintain, 
and which can operate on 110 volt, or three-phase power. 
Another objective is the pre-slitting of cardboard into 
blanks in the same direction as the corrugation, which can 
be varied in length to the preference of the user. The fill is 
to have a latticing effect, and have substantially no dust, 
dirt or other contamination. The fill is of uniform size, and 
have treatment which adds to the safety and the cleanli- 
ness of the material. The fill is also dyed to any desired 
color. 

[0011] These objectives are accomplished in an apparatus for 
forming fill which comprises a vertical slitter device to 
create a blank of a predetermined width and a portable or 
stationary cutting and shredding mechanism operative to 
convert corrugated cardboard blanks into elongated, thin 



paper strips with expanded arch fluting which are dis- 
charged onto a cleated perforated conveyor movable be- 
tween a loading position at the shredding mechanism and 
a discharge position where the paper strips are emptied 
into a bag or box. A suction housing creates a downward 
positive pressure of airflow on the fill. The suction hous- 
ing is mounted at the outlet of the shredding mechanism 
in position to substantially enclose the conveyor so that 
suction can be drawn over the paper strips to remove dirt, 
dust and other foreign materials therefrom. 

[0012] Suction is provided below a perforated conveyor. The suc- 
tion is preferably provided in a housing which creates a 
vortex to improve the cleaning ability of the air moving 
through the perforated conveyor. 

[0013] After exiting the suction housing, the cleaned paper strips 
are moved by the conveyor to an angled plate which 
preferably has a plurality of openings which are optimized 
to allow undesired, short strips of paper or other contam- 
inants to pass therethrough. The paper strips are dis- 
charged from the plate into a collection hopper. Prefer- 
ably, a spraying device is provided to deposit a liquid ma- 
terial onto the paper strips having microbicidal, sanitizing, 
insect repellant, disinfectant and deodorizing properties. 



[0014] one aspect of this invention is predicated upon the con- 
cept of providing an efficient and economical apparatus 
for the formation of cleaned and sanitized paper material 
strips from sections or sheets of used corrugated, card- 
board boxes which would otherwise be disposed of in a 
landfill. This invention allows businesses to cheaply and 
easily recycle corrugated cardboard without wasting valu- 
able space and while reducing operating costs. 

[0015] The paper strips are formed from slit cardboard blanks. 
Guides and rollers secure the blanks entering the shred- 
ding device to minimize tabs and irregular cuts. The pre- 
ferred scissor cut shearing motion makes a clean and effi- 
cient cut of the blanks entering the shredding device. The 
strips are then treated by positive and negative airflow, 
providing a synergistic effect to remove, dust, dirt and 
contaminants as they exit the shredder device. In the 
event any short paper strips are formed in the shredding 
operation, such shorter strips are removed in the course 
of passage along the vibrating sifter plate. The remaining 
paper strips are then spray treated to further ensure that 
the packing material is clean and suitable for predeter- 
mined uses. 

[0016] The product of the apparatus of this invention has a num- 



ber of advantages over Styrofoam peanuts, blow-in foam 
materials, air pillows, bubble-packaging and similar plas- 
tic packing materials. The paper strips formed by the ap- 
paratus herein are readily biodegradable and environmen- 
tally safe. The paper strips herein are denser and stronger 
than the lightweight, Styrofoam peanuts currently used in 
many loose fill packaging applications which makes them 
easier to handle and collect, both during the packing op- 
eration and when the item is removed from the shipping 
container. Furthermore, the strips of the present invention 
form latticework to produce a locking effect due to the 
expansion of the corrugation of the strips. The expansion 
occurs because pressure is released from the top and bot- 
tom liner boards of the corrugated cardboard in the for- 
mation of the strips. The strips also conform to the shape 
of the item being shipped and substantially resist shifting, 
settling or creeping of the item within the container in the 
course of shipment while providing superior insulation 
and shock absorption properties. 
[0017] Additionally, the paper strips herein formed from corru- 
gated cardboard boxes do not promote the formation of 
an electrostatic charge and need no antistatic agents in 
order to safely ship sensitive electrical components. Fur- 



ther, strips are able to handle both heavy and light loads 
and are absorbent in case of accidental leakage. The easy 
maintenance and efficiency of the present invention 
makes the use of strips more tenable for businesses, 
thereby helping save the environment though the use of 
more recycled product in the stream of commerce. The 
compactness of the apparatus allows the fill to be used in 
businesses having smaller areas to operate. The well 
cleaned fill of the present apparatus may be used for op- 
erations that previously would not use fill. Also, the over- 
all cost of the paper strips of this invention is reduced. 

[0018] The present fill is an improvement over the prior art be- 
cause it reduces breakage of the items shipped, it can be 
disposed of by the customer with normal cardboard dis- 
posal equipment or containers, and/or the paper strips 
can be reused by receivers of packages in subsequent 
shipping applications. Also, the strips are representative 
of voluntary market driven recycling. The strips are also 
useful as seed cover, insulation, mulch, animal bedding, 
artificial firelogs and gift basket fill. 

[0019] | n accordance with these and other objects which will be- 
come apparent hereinafter, the instant invention will now 
be described with particular reference to the accompany- 



ing drawings. 
Brief Description of Drawings 



[0020] Figure 1 shows a side schematic view of the preferred em- 
bodiment of the invention having a bag stand. 

[0021] Figure 2 shows a rear perspective view of the preferred 
embodiment of the invention having a sifter plate. 

[0022] Figure 3A shows a cross-section view of a single layer 

strip of the invention before cell expansion for improved 
latticing. 

[0023] Figure 3B shows a cross-section view of a double layer 
strip of the invention before cell expansion for improved 
latticing. 

[0024] Figure 4 shows a schematic view of the blank securing 

mechanism of the invention. 
[0025] Figure 5 shows a perspective view of the guide system of 

the invention. 

[0026] Figure 6 shows a top view of the preferred embodiment of 
the blade of the shredding mechanism of the invention. 

[0027] Figure 7 A shows a perspective cutaway view of the center- 
ing mechanism of the invention. 

[0028] Figure 7B shows a perspective cutaway view of an alterna- 
tive embodiment of the centering mechanism of the in- 
vention. 



[0029] Figure 8A shows a top view of the cleated perforated con- 
veyor of the invention. 

[0030] Figure 8B shows a side view of the cleated perforated con- 
veyor of the invention. 

[0031] Figure 9A shows a top view of the vortex box of the in- 
vention. 

[0032] Figure 9C shows a side view of the cleaning vents of the 

vortex box of the invention. 
[0033] Figure 9B is a side elevational view of the cover plate to 

the vortex box. 

[0034] Figure 9D is an exterior schematic view of the top of the 
vortex box. 

[0035] Figure 10 shows a schematic view of the spray system of 

the invention. 
Detailed Description 

[0036] Referring now to Figures 1A and IB, the apparatus 10 of 
this invention is described generally at 10. The apparatus 
10 comprises a shredding mechanism 12, a conveyor 14, 
and a suction device 16. In one embodiment, a generally 
flat plate 19 directs the product strips into a bag or hop- 
per 20. In an embodiment used for high volume, shown in 
Figure IB, a sifter plate 18 directs the strips to the bag or 
hopper 20. 



[0037] a slitter device (not shown), either portable or attached to 
the shredder device 12, is preferably included as part of 
the apparatus 10. Throughout this application, the term 
shredding shall mean the creation of small pieces, which 
is preferably performed by a unique cutting process to re- 
duce the formation of dust in the operation of the present 
invention. 

[0038] it is also preferred that a means for spraying 22 is in- 
cluded in the apparatus 10, as shown in Figures 1A, IB, 2 
and 10. The means for spraying 22 is preferably for 
spraying a liquid having microbicidal, sanitizing, insect 
repellant, disinfectant and/or deodorizer properties 122. 
It is also preferred that the apparatus 10 includes a means 
for dispensing an inert purging liquid 124. Hoses carrying 
the respective liquids is illustrated in Figure 2 at 24 and 
26. Other liquids are also contemplated for this invention, 
including dyes, scents, fungicides and/or pesticides. The 
inert liquid would be used for purging the system if and 
when it is necessary. 

[0039] a slitter device is preferred to be a separate device used 

prior to use of the shredding mechanism 12. However, the 
slitter may be attached to it. It is preferred that the slitter 
is portable, wheeled, and height adjustable. The slitter 



may operate on 110 or three phase voltage, or use any 
equivalent power source. The slitter is preferably adapted 
to allow a plurality of different size boxes of corrugated 
cardboard to be accepted into the shredding mechanism 
12. In the preferred embodiment, the slitter includes a 
means for removing staples, clips or other connectors or 
foreign materials. 

[0040] The slitter cuts corrugated cardboard generally with the 
grain of corrugation. The slitter also preferably uses 
means for cutting cardboard such as directional guides 
and cutting disks which are adjustable for slitting corru- 
gated paper into blanks of predetermined widths. The 
widths are preferably approximately 2 inches to 12 inches 
across. Corrugated paper is pulled into the slitter by fric- 
tional contact with the cutting disks. It is preferred that 
the disks have flat edges which are knurled to grip the 
corrugated paper and pull it through the slitter. After 
passing through the slitter, the resulting slit corrugated 
paper blank then is caught and accumulated on the oppo- 
site side of the intake of the slitter, preferably by means 
such as a pull-up table. 

[0041] As shown in Figures 1A and IB, and Figure 4, the appara- 
tus 10 includes a paper input section 28 which receives 



corrugated paper in the form of slit corrugated paper 
blanks 30 of a predetermined width. While these blanks 
30 may be formed by the slitter, they may be formed in 
any other equivalent manner. The blanks 30 are slit gen- 
erally with the grain of the corrugation, and the shredding 
mechanism 12 cuts generally against the grain of corru- 
gation. Thus, as shown in Figures 3A and 3B, in the pre- 
ferred embodiment, as the shredder device shreds the 
blanks 30 into strips 32, the resulting strips will have ex- 
pandable cells 34 between the top board 36 and the bot- 
tom board 38. The expansion of the cells 34 improves the 
latticing effect of the strips, which is one of the important 
advantages to the strips when used as a packing material. 
As referenced above, the shredding is preferably per- 
formed by cutting using a method having a scissors mo- 
tion to reduce dust. For double- or multiple-width strips 
32, the cells 34 may also expand from one or more mid- 
dle support boards 40, as shown in Figure 3B. 
[0042] Referring now to Figures 4 and 5, blanks 30 enter at the 
shredding mechanism inlet 42. Preferably, the blanks fol- 
low a means for securing blanks at inlet 42. In the pre- 
ferred embodiment, rigid guides 44 guide the blanks 30 
into the shredder device 12. The guides 44 provide tracks 



for the blanks 30. The guides 44 generally fit around the 
blanks 30 to help prevent the blanks 30 from slipping or 
changing the directional angle of entry as they pass 
through the shredder device 12. The tracks preferably 
have horizontal slots 45 complementary to the sides of 
the blanks for increased security in the guidance of the 
blanks. It is preferred that the guides lead directly up to 
the shredder device 12 during the cutting process. The 
guides 44 lead to the edge of a metal cutting block platen 
46, shown in Figure 6. The guides are preferably made of 
steel or its equivalent. 
[0043] Also as shown in Figures 5 and 6, the guides may alterna- 
tively include one or more crossover members 62 to pro- 
vide stability to the location of the guides 44. The 
crossover members 62 are preferably made of steel. They 
are securely connected to the guides 44, preferably by 
means such as a welding. Steel pins 64 may be welded to 
the crossover piece, so that the crossover piece may be 
placed in complementary holes 66 on the periphery of the 
area where blanks enter the shredder device 12. The pe- 
riphery may be outside guides. Alternatively, the holes 
may be located on removable pieces so that the guides 
may be interchanged to accommodate blanks of different 



widths. 

[0044] After entering the guides 44, the movement of each blank 
30 is aided by a means for producing tension on the top 
surface of each blank. On the preferred embodiment, the 
means for producing tension on each blank is one or more 
front-end leaf springs 48, as shown in Figures 4 and 5. It 
is preferred that a plurality of springs 48 are located be- 
tween each set of rigid guides 44. It is also preferred that 
the means for producing tension is mounted on the front 
end of the shredding mechanism 12. As shown in Figure 
4, the springs 48 are mounted upon a support 58 at the 
front end of the shredder device. It is also preferred that 
each spring 48 is individually adjustable. As shown, an in- 
dividual adjustment screw 60 is found on each support 
58. In an alternative embodiment, a plurality of springs 48 
within the rigid guides may alternatively be adjustable to- 
gether. Thus, blanks of varying thickness can get suitable 
tension when shredded simultaneously by the apparatus 
10. The springs 48 provide pressure on the top of each 
blank within each guide, thereby helping create enough 
friction with the blank to insure straight and continuous 
movement of the blank into the shredding mechanism 12. 
In addition, suppression pads 56 may be used on the ends 



of the springs 48. The pads 56 serve to increase and 
spread the tension force on the blanks 30. 

[0045] The shredding mechanism 12 preferably has at least one 
roller 50 as shown in Figure 4. It is preferred that there is 
also a bottom roller complementary to an upper roller in a 
knurled roller system. Upper rolls of the system are 
mounted on individual shafts, transporting the blanks 30 
to the edge of the cutting plate 46 on the opposite side of 
the rollers. As shown in Figure 4, one or more upper rolls 
52 on the roller 50 impinges upon each blank 30, driving 
it into the shredding mechanism 12. The roller 50 or a 
lower roll 54 on the roller 50 may be driven by a motor 
and pulley system. Alternatively, blanks 30 may be 
brought to the shredding mechanism 12 by a conveyor or 
by manual means. 

[0046] Each blank 30 travels the along the guides and enters the 
shredding mechanism 12. As shown in Figure 6, at the 
end of the cutting platen 46, the shredding mechanism 12 
shears the corrugated paper blank, preferably with a ro- 
tating blade 68. It is preferred that the shredding mecha- 
nism 12 cuts the blanks across the corrugation into elon- 
gated paper strips 32. As shown, the preferred mecha- 
nism for shredding is a shearing cutting device such as a 



rotating metal drum with at least one rotating blade 70, 
which cuts the paper blank with a scissor cutting action. It 
is preferred that a plurality of blades is used on the drum. 
Also, other equivalent mechanisms for shredding the 
blanks are contemplated. 
[0047] The tension springs 48 are located on the apparatus 10 at 
a point before the blanks reach the blade to compress the 
blanks and prevent the blanks from pulling up, rolling 
over, or otherwise moving while being shredded by the 
blade or blades on the rotating drum during the shred- 
ding process. Other equivalent means for securing the 
blanks during the shredding process are also contem- 
plated. The preferred springs are a plurality of adjustable 
tension flat spring fingers that touch each blank, prefer- 
ably made of a material such as tempered spring steel, 
which contact the blanks as they approach the cutting 
platen 46. The plurality of fingers allows for proper ten- 
sion across the width of the blank, and concurrently se- 
cures the blanks during the shredding process. The ad- 
justability of the fingers also allows blanks of varying 
widths to be properly shredded simultaneously. As stated 
above, it is preferred that each finger is individually ad- 
justable. 



[0048] As a portable shredder, the apparatus 10 is capable of be- 
ing portable by means such as attached wheels 13, shown 
in Figure IB. Alternatively, the apparatus 10 may be 
placed on a cart. 

[0049] it is preferred that the blanks are shredded into strips 32 
in the range of approximately 1/8 to Va inches and 2 to 14 
inches long. The thickness of the strips depends upon 
factors including the flute type of the corrugated card- 
board being shredded. Types including single, double and 
triple walled corrugated cardboard are contemplated for 
the invention described herein. 

[0050] it should be understood that the length and width of the 
material strips 32 produced by shredder device 12 may 
vary with the type of shredder mechanism employed and 
the dimensions of the corrugated cardboard sheets. For 
example, the length of the paper strips 22 could be up to 
24 inches, if desired. The above dimensions are therefore 
given by way of example of the normal or preferred size 
ranges of paper strips 32 but are not intended to be ex- 
haustive of all possible sizes. 

[0051] The shredding device 12 further preferably includes a 

drop chute 72 to receive strips 32 after they have passed 
through the cutting blade 70 of the shredding device 12 



as shown in Figures 7 A and 7B. The drop chute 72 has a 
ramp 76 from which the strips 32 are removed from the 
shredding device 12. In the preferred embodiment, at the 
drop chute 72 are centering members 80 for the output of 
the shredding device. The centering members 80 center 
the strips on a conveyor belt 14 leading away from the 
shredding device. As shown in Figure 7A, the centering 
members 80 may be located at the end of outwardly ex- 
tending arms 82. Alternatively, as shown in Figure 7B, the 
centering members 80 may comprise downward sloping 
members 78. These members may be part of a launch tray 
overhanging the top portion of the exit area of the shred- 
der device 12. Other means for centering the strips 70 on 
the conveyor 14 are also contemplated. The centering 
means preferably will extend from the drop chute 72 and 
will end before or at the suction housing 90 described be- 
low. As shown in Figures 1A and IB, cover 155 may be 
placed over the strips 32 as they emerge from the drop 
chute until they enter the vortex box 90, so that openings 
where strips, dust and foreign materials might fall 
through are reduced or eliminated, thereby decreasing 
maintenance and cleaning of the apparatus. 
[0052] From the drop chute 72, the strips are then placed on a 



conveyor belt 14 leading away from the shredder device 
12. It is preferred that the conveyor belt 14 is made of 
fiberglass and treated with a composite material such as 
Kevlar, or made of an equivalent material. It is also pre- 
ferred that the conveyor belt 14 has perforations in it to 
catch the strips. In the preferred embodiment, the con- 
veyor belt 14 is a mesh. 

[0053] The conveyor belt 14 preferably includes a driven pulley 
having a friction ring, preferably made of a material such 
as rubber, extending outward from the pulley sheave 
which is connected to a drive pulley. It is preferred that 
the drive pulley is a wide sheaved pulley to maximize the 
driven pulley friction. It is also preferred that the drive 
pulley is located within a housing 105 of the shredding 
device 12 so that it is not exposed to strips, tabs, dust or 
foreign materials. 

[0054] Furthermore, in the preferred embodiment, the drive pul- 
ley is in mechanical communication with a motor. The 
drive pulley is positioned to optimize the friction on one 
or more drive belts between one or more driven pulleys in 
the apparatus. In an alternative embodiment rollers for 
the blanks entering the shredder device 12 are driven by 
the drive pulley. The drive pulley is preferably also driv- 



ingly connected to a belt and the rotating drum of the 
blade of the shredder device, described above. A third 
pulley is preferably used to drive frictionally a conveyor 
drive roller 84 for the conveyor 14 located at the outlet of 
the shredder device 12, as shown in Figures 7 A and 7B. 
The conveyor drive roller 84 carries the endless belt con- 
veyor 14. It is also preferred that the belt conveyor 14 in- 
cludes cleats 86, as shown in Figures 8A and 8B. The 
cleats may be rectangular, rounded, or of another shape. 
The drive pulley preferably includes bearing collars and 
adjustable mounts for the conveyor pulley shaft. The con- 
veyor pulley shaft aids in guiding the tracking of the 
cleated conveyor 14 and helps adjust the friction of the 
conveyor drive pulley, thereby reducing the risk of slip- 
page of the drive shaft that moves the conveyor 14. 
[0055] The conveyor 14 is driven by the drive roller 84 and is 

supported by one or more idler rollers 88 and an ending 
idler roller 126 located at the discharge end of the con- 
veyor, as shown in Figure 2. It is preferred that the con- 
veyor 14 is at least partially enclosed by a frame 91 for an 
outlet of a suction housing discussed below. It is also pre- 
ferred to be located on a support stand 91 located gener- 
ally at the discharge end of the conveyor 14. The support 



stand 91 is provided with a means for adjustment 111, 
such as steps or rungs which are spaced apart and are 
adapted to releasably attach to the discharge end of the 
conveyor 14. Thus, the conveyor 14 is adjustable in slope 
and may be positioned at different angles from a horizon- 
tal position, as desired. 
[0056] | n accordance with Figures 1 and 9A-B, the suction device 
16 comprises the suction housing 90 of the apparatus 10. 
The suction device 16 creates a voluminous force of 
downward air pressure impinging upon the strips on the 
conveyor, pulling ambient air in and through the vortex 
box 92. 

[0057] The suction housing 90 is located at the outlet side of the 
shredder device 12 in a position to substantially enclose 
at least a portion of the conveyor 14, as shown in Figure 
1. The vortex box 92 is located within the interior of the 
suction housing 90 and is shown in Figures 9A and 9C. 
The suction housing 90 has an upper portion 94 located 
above the top surface of the perforated conveyor belt 14. 
Fans 113, as found in the preferred embodiment, are lo- 
cated in the upper portion 94 of the suction housing, as 
shown in Figure 9D. The suction housing 90 further in- 
cludes curved interior periphery corners 96, shown in Fig- 



ure 9A, for the creation of a vortex within the suction 
housing 90. The rounded corners 96 decrease resistance 
in the flow of air drawn through the vortex box 92. Means 
for enhancing the vortex effect, such as parallel interior 
elements 100 are preferably used within the vortex box. A 
lower portion 98 of the suction housing 90 is preferably 
mounted to the upper portion 94, so that a downward 
flow of air is impinging upon the elongated strips as they 
travel on the conveyor 14. In the preferred embodiment, 
the elements 100 are located in the interior of a bottom 
portion of the suction housing 90. 
[0058] Furthermore, the exhaust of the suction device 16 may be 
connected to the suction housing 90 to provide a positive 
downward force of air above the strips 32 traveling along 
the conveyor 14. Thus a positive downward airflow is pro- 
vided from above simultaneously with the negative air 
flow from below. Thus, there is a synergistic enhanced ef- 
fect of the air flow upon the strips, providing an enhanced 
cleaning action upon them. The air from the vortex box 
90 carries dust and other contaminants through the per- 
forated conveyor belt 14 into one or more of vents to the 
vortex box 90. The vortex box 90 then removes the air 
carrying the contaminants to the one or more outlets 102 



of the vortex box. The air and contaminants are then 
transferred, preferably by conduit, to a collection drum or 
collection bag 108. 

[0059] As shown in Figure 9A, the vortex box 92 is preferably 
rectangular in configuration, having a plurality of cham- 
bers in the interior of the bottom portion serving as vents 
wherein pressure of the air impinging upon the strips is 
optimized. A plurality of chambers 101 between the ele- 
ments 100 and between the elements and the curved 
walls 103 are located on the interior surface of the vortex 
box, thereby optimizing the pressure on the conveyor. 
Equal spacing of the chambers reduces the need for the 
strips 32 to undergo further cleaning. 

[0060] Each individual chamber preferably has individual outlets 
within the vortex box, as shown in Figure 9C. Each outlet 
empties its stream of air into the main corridor of the vor- 
tex suction opening port 102. The plurality of opening 
ports helps create an air vortex as contaminate-filled air 
flows through an outlet port and directly into the conduit 
1 10 of the suction device without bends or turns that can 
create air resistance and turbulence in the air flow. Heav- 
ier contaminants in the air are then deposited in a drum. 
Lighter contaminants such as paper, dust, tabs and tail- 



ings may be deposited in a separate collection bag 108, 
as shown in Figures 1A and IB. 
[0061] The internal geometry of the vortex box 92 also has the 
effect of preventing large contaminants from blocking the 
flow of air, thereby reducing the need for stopping opera- 
tion of the shredding device during cleaning. Moreover, a 
side panel plate 93 which is capable of being opened or 
detached as shown in Figure 9C may be preferred to allow 
isolation of the vortex box 92 during operation and to 
provide access for cleaning and maintenance of the inte- 
rior of the vortex box 92. The plate 93 is preferably re- 
movably attached by means such as screws 95 or their 
equivalent. 

[0062] a s depicted in Figure IB, the airflow pushes downward 
over the strips. Thus, the dust and dirt outlet of the suc- 
tion housing may alternatively be connected by a duct 110 
or conduit to a split inlet 109 for the suction device. 
Preferably, the split inlet 109 includes conduit of an exte- 
rior suction device which mounts on top of a collection 
drum with a collection bag that works in concert to create 
a suction bag. Thus, the suction device creates negative 
pressure, within the suction housing 90 to assist in the 
decontamination of the strips formed by the shredding 



device. 

[0063] | n an alternative embodiment, the centering device for 

centering the strips on the conveyor may be placed at the 
output end of the suction housing. 

[0064] a sifter plate 18 is located at the discharge end of the 

conveyor 14. In one embodiment, the sifter plate 18 is at- 
tached to the frame of the conveyor by a hinge mecha- 
nism 115. On top of the inlet end of the sifter plate 18, as 
described below, an adjustable cover plate 114 may be 
mounted. As shown in Figure 2, in the preferred embodi- 
ment the outlet end of the sifter plate 18 is connected to 
support arms 116 which orient the sifter plate 18 in a 
downwardly angled position from the discharge end of the 
conveyor 14 to the collection hopper 20. The sifter plate 
18 is preferably detachably connected to both inlet and 
outlet support arms. As shown in Figure 2, the sifter plate 
may include smooth areas for decreasing friction on the 
strips as they travel along the sifter plate 18. It is pre- 
ferred that the sifter plate includes a drop off zone 150 on 
the upper end and a drop zone 152 on the lower end. 
Also a spraying device 22 is preferably located at the 
lower end of the sifter plate 18, to dispense a chemical 
spray with a nozzle 118. The spraying device is mounted 



to the sifter plate 18, flat plate 19, or the frame of its ap- 
paratus. A vibrating device 153 is preferably mounted to 
and under the sifter plate 18 and may be used to vibrate 
the sifter plate 18 during operation of the apparatus 10 to 
ensure the continuous flow of strips 32 as they pass over 
the sifting field of holes 120 and reduce the risk of jams 
caused by the latticing of the strips 32. The vibration also 
aids in removing any remaining contaminants from the 
strips 32. 

[0065] The sifter plate 18 is formed with a number of holes 120 
which are preferably round but may be oval, square, rect- 
angular, or other geometric or non-geometric shapes. It is 
also preferred that the diameter of the openings in the 
sifter plate 18 are approximately 14to Kzinch to permit the 
passage of short strips and tabs while minimizing any 
blocking due to latticing. A waste bin may be positioned 
beneath the sifter plate to catch the contaminants dis- 
lodged by the sifting of the strips 70. 

[0066] The preferred spray system is shown in Figures 2 and 10. 
The spray system uses a spray device 22 and tanks of ma- 
terial to be sprayed. In the preferred embodiment, one or 
more means for holding the tanks are made part of the 
frame of the apparatus, so that the tanks are not required 



to be removed from the apparatus when it is moved. The 
spray device 22 may preferably be moved and positioned 
at the outlet of the conveyor when the device is used with 
a bagging operation. 
[0067] The means for holding the tanks is preferably a frame 

made of steel. It may be preferred that the tanks are pres- 
surized; however, this is not required. In the preferred 
embodiment, a first tank 122 is filled with a treatment 
material for the strips while a second tank 124 is filled 
with a material for purging the spray system. As shown in 
Figure 2, the tanks 122, 124 may be placed between the 
support legs 116 of the sifter plate and/or beneath the 
discharge end of the end roller 126 of the conveyor 14. As 
shown in Figure 10, the spray device 22 preferably in- 
cludes a nozzle 118 with a selector valve 128. The valve 
128 is preferably a 3-way ball valve, although equivalent 
valves may be used. It is also preferred that separate elec- 
trical switch device, incorporating activating means such 
as a foot pedal 130 or a toggle switch is used to activate 
the nozzle 118 to apply the liquid treatment material 
within the tank 122 onto the paper strips 32. Several 
tanks for several multaneous or consecutive treatments 
may also be used. 



[0068] | n the preferred embodiment, the spray device includes a 
flexible hose and nozzle and a contaminant trap which 
may be purged and/or cleaned. The contaminant trap is 
used to remove paper and other contaminants. However, a 
non-flexible spout hose, or the equivalent, may alterna- 
tively be used. 

[0069] The purging liquid 124 is used to clean residue of the 
treatment material within the spraying device 22. The 
purging liquid may be water or any other solvent for re- 
moving residue. Preferably, the liquid treatment material 
within tank 122 has one or more of the following proper- 
ties: microbicidal, sanitizing, insect repellant, dyeing, dis- 
infectant and deodorizing. 

[0070] For an apparatus capable of converting four four-inch 
blanks simultaneously, a conveyor approximately 16 
inches across is preferred, with a sifter plate of approxi- 
mately the same size. The holes in the sifter plate prefer- 
ably have an internal diameter of approximately 0.5 
inches, and have approximately 0.5 inch spacing between 
the holes. An optimal length of the sifter plate is approxi- 
mately 24-48 inches. 

[0071] within the vortex box 92, it is preferred that the members 
100 are approximately 1 and 1/8 inches wide and 3 and 



Minches apart. It is also preferred that the intake from the 
suction device is generally rounded and approximately 6 
inches in diameter. However, equivalent measurements 
for substantially the same results are also contemplated. 
Moreover, for different size strips, and for different ca- 
pacity devices, these parameters are to be varied accord- 
ingly. 

[0072] The operation of apparatus 10 proceeds as follows. It is 
contemplated that in many applications, corrugated paper 
from used shipping containers and the like will be utilized 
to form the paper strips 32 of this invention. Preferably, 
all staples, tape and any other foreign materials are re- 
moved from such corrugated cardboard sheets before be- 
ing input to the shredder device 12. 

[0073] As noted above, a portable slitter device having a means 
to extract staples, clips and undesirable foreign materials 
from the edges of the corrugated paper blanks may be 
used to form blanks for shredding. The shredding mecha- 
nism is effective to shear the corrugated paper blank with 
a scissor cut motion to form the elongated strips. Strips 
are then placed within the guide system before entering 
the suction housing. The shredding device emits the strips 
onto the center part of the moving cleated conveyor belt. 



In the course of the shredding operation, a quantity of 
containments is formed or dislodged, some of which re- 
mains on the paper strips after they have passed through 
the shredding mechanism. A suction device is preferably 
operated on the shredding mechanism while it is in oper- 
ation. Blowing devices mounted on top of a suction hous- 
ing blow air downward, impinging upon the strips as they 
travel on the cleated perforated conveyor belt. The perfo- 
rations in the conveyor belt allow the air to pass through 
the conveyor. 

[0074] | n a synergistic configuration, a suction device creates 

negative air pressure or suction through a conduit, creat- 
ing a vortex around the strips removing the containments. 

[0075] | n one embodiment, shown in Figure IB, suction is di- 
rected to a cover of the shredding mechanism. Thus, in 
addition to the vortex, negative air pressure is provided in 
the area of the shredding mechanism, whereby contami- 
nants inside the shredding device are removed. Thus the 
shredded strips are doubly cleaned, and the decreased 
containments reduces the need for vent on the apparatus. 

[0076] However, the negative pressure within the shredding 

mechanism further helps prevent containments from ap- 
pearing at discharge chute of the shredding device. 



[0077] when such is applied to the shredding mechanism the 

amount of suction is preferably less than that used for the 
vortex box 92. It provides negative air pressure to the 
vortex box within the suction housing. The suction hous- 
ing includes suction as well as positive air pressure from 
fans. This creates a synergistic effect increasing the 
amount of air passing over the strips, creating a push-pull 
effect of air that impinges the strips. The air also passes 
through the perforated belt, and is trained by the vortex 
box. All material entrained within the air flow is moved 
forcefully through routing chambers in the interior of the 
vortex box by the enhanced suction created by the geom- 
etry of the interior of the vortex box. 

[0078] The air entrained containments exit the vortex box and 

flow through a conduit or ducting into a collector bag. Be- 
cause the enclosed suction housing is located at the outlet 
of shredding mechanism, there is reduced dust and debris 
escaping in the ambient air, and the strips are substan- 
tially cleaned even before exiting the suction housing. 

[0079] The conveyor at the discharge end of the shredding 

mechanism is cleated to function as a cleaning device as it 
moves the strips in the presence of the air flow. It sweeps 
up and collects strips that have latticed. Without the cleat- 



ing the strips would jam the conveyor, thereby possibly 
requiring a shut-down. 

[0080] clinging dirt or dust drops through the belt, and may be 
collected in a collection device located under the con- 
veyor. It is preferred that there is a plurality of cleats on 
the conveyor; however, one cleat may be used. Cleats may 
be attached by gluing, sewing, welding or equivalent 
means. Furthermore, they may be formed simultaneously 
with or directly onto the belt. The size of the cleat is opti- 
mized to collect and move the strips as they are placed on 
the conveyor. The cleats are preferred to be approxi- 
mately >iinch in height and 1 inch in width. The conveyor 
belt is preferably made of a material such as fiberglass 
covered with a composite such as Kevlar. However, other 
equivalent materials are also contemplated. 

[0081] The present invention, with its guides and securely held 
blanks, minimizes the amount of short, irregular or too- 
wide strips produced. The vortex and the guide system 
creates an efficient, reliable and fast shredding device. 
The guide system holds the blanks in place for the shred- 
ding, so there is minimization of any shifting, creeping or 
sliding of the blanks as they move toward the shredding 
device. The multiple suppression members hold the 



blanks in place for cutting. Because the members are ad- 
justable, the blanks may be of any thickness. The mem- 
bers are adapted to be able to rise and fall with the thick- 
ness of the blank being fed into a guide. 

[0082] Any contaminants that are too large to pass through the 
holes in the perforated belt under the application of the 
suction will continue to move along the cleated perforated 
belt to its discharge end. In order to separate larger items 
from the strips, and to discharge additional dust and dirt, 
a sifter plate is preferred to be placed at the discharge 
end of the conveyor. The sifter plate is in communication 
with a vibrating device in mechanical communication with 
the sifter plate. When activated, the vibrating device vi- 
brates the sifter plate. Containments fall through holes in 
the sifter plate. Short or non-uniform strips fall through 
the holes, preferably into a waste hopper. It is preferred 
that the hopper is adapted to fit underneath the sifter 
plate. Properly formed strips travel across the sifter plate 
into a collection hopper. The sifter plate"s generally 
smooth sections decrease friction and allow the strips to 
flow rapidly over the sifter plate. 

[0083] Preferably, as the paper strips are leaving the sifter plate, 
or when they are first deposited into the collection hop- 



per, a spray nozzle, activated by an electrical switching 
device, such as a toggle or foot switch, applies liquid ma- 
terial from a tank onto the paper strips. As noted above, 
this liquid is preferably environmentally safe and contains 
a number of properties such as dyeing, microbicidal, sani- 
tizing, insect repellant, disinfecting and deodorizing. 

[0084] Preferably, the liquid material is sprayed onto the paper 
strips in a fine mist from a nozzle so that a coating of ap- 
proximately less than about 1 millimeter in thickness is 
obtained thereon. As a result, the paper strips within col- 
lection hopper are not only "cleaned" of any dust, dirt or 
other foreign materials, but are also coated with a mate- 
rial to dye, sanitize, or otherwise make them more suit- 
able for use as packing material. 

[0085] while the invention has been described with reference to a 
preferred embodiment, it will be understood by those 
skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof with- 
out departing from the essential scope of the invention. In 
addition, many modifications may be made to adapt a 
particular situation or material to the teachings of the in- 
vention without departing from the essential scope 
thereof. 



[0086] For example, the method of slitting the corrugated blanks 
is described above and the manual entry of the slit blanks 
into the guides of the shredding device. Also, a means for 
centering the strips after passing through the shredding 
device is taught to increase efficiency and eliminate waste. 

[0087] | t j S a | so contemplated to have the compact apparatus on 
wheels for transporting the device from location to loca- 
tion, if desired. Furthermore, it is contemplated that some 
or all of the elements to the embodiments described 
herein may be combined to provide a novel apparatus 
which is a previously unknown improvement over the prior 
art. 

[0088] Therefore, it is intended that the invention not be limited 
to the particular embodiment disclosed as the best mode 
contemplated for carrying out this invention, but that the 
invention will include all embodiments falling within the 
scope of the appended claims. 

[0089] The instant invention has been shown and described 

herein in what is considered to be the most practical and 
preferred embodiment. It is recognized, however, that de- 
partures may be made therefrom within the scope of the 
invention and that obvious modifications will occur to a 
person skilled in the art. 



